13 


Cost-benefit analysis 
in educational planning 


Maureen Woodhall 


a 


International Institute for 
Ur ESCO Educational Planning 


Fundamentals of education: 


D 


i 


м 


al planning—13 


uL 


n Auli. 5 


Included in the series: * 


i: 
2. 


. Education and Emp 


. Planning Early 


Communication Меди 


What is Educational Planning ? 
Philip H. Coombs 


The Relation of Educational Plans to Economic and Social Planning 
R. Poignant : 


. Educational Planning and Human Resource Development 


F. Harbison 


. Planning and the Educational Administrator 


С.Е. Beeby 


The Social Context of Educational Planning 


C.A. Anderson 


. The Costing of Educational Plans 


J. Vaizey, J.D. Chesswas 


. The Problems of Rural Education 


V.L. Griffiths 


. Educational Planning: The Adviser's Role 


Adam Curle 


- Demographic Aspects of Educational Planning 


Ta Ngoc Chiu 


. The Analysis of Educational Costs and Expenditure 


J, Hallak 


. The Professional Identity of the Educational Planner 


Adam Curle 


- The Conditions for Success in Educational Planning 


G.C. Ruscoe 


- Cost-benefit Analysis in Educational Planning 


Maureen Woodhall 


- Educational Planning and Unemployed Youth 


Archibald Callaway 


. The Politics of Educational Planning in Developing Countries 


C.D. Rowley 


. Planning Education for a Plural Society 


Chai Hon-Chan 


- Planning the Primary School Curriculum in Developing Countries 


H.W.R. Hawes 


. Planning Educational Assistance for the Second Development Decade 


Н.М. Phillips 


. Study Abroad and Educational Development 


William D. Carter 


|. Realistic Educational Planning 


K.R. McKinnon 


. Planning Education in Relation to Rural Development 


G.M. Coverdale 


- Alternatives and Decisions in Educational Planning 


John D. Montgomery 


. Planning the School Curriculum 


Arieh Lewy 


+ Cost Factors in Planning Educational Technological Systems 


Dean Т. Jamison 


+ The Planner and Lifelong Education 


Pierre Furter 


а loyment: a Critical Appraisal 
Martin Carnoy 


+ Planning Teacher Demand and Supply 


Peter Williams 


Alaa pari» Childhood Care and Education in Developing Countries 


п ia in Education for Low-Income Countries: Impli 
me Gc Melia in Education for w-Income Countries: Implications for Planning 


- The Planning of Nonformal Education 


David R. Evans 


` Also published in French. Other titles to appear 


Cost-benefit analysis 
in educational planning 


Second edition 


7 
«6 
Maureen Woodhall 


ees. Calcutta 29 
в oc, X877 


— 23 


Unesco: [nternational Institute for 
Educational Planning 


The Swedish International Development Authority (SIDA) 
has provided financial assistance for the publication of this booklet 


engaj 
Date. O, 9. за. 27.49 
Ace, No 2360 и INE 
үс. ча» ost - — а 
b reau с ^ Psyl s , | 
Dete а Р | 
| Асс m SEO | 
(Жошы sss] 


First published in 1970 by the United Nations 
Educational, Scientific and Cultural Organization 
7, place de Fontenoy, 75700 Paris 

Second edition (revised) published in 1980 
Printed by Les Presses de Gedit, Tournai 

Cover design by Bruno Pfäffli 


ISBN 92-803-1090-3 


© Unesco 1970, 1980. 
Printed in Belgium 


Fundamentals of educational planning 


The booklets in this series are written primarily for two groups: those 
engaged in—or preparing for—educational planning and adminis- 
tration, especially in developing countries; and others, less specialized, 
such as senior government officials and civic leaders, who seek a more 
general understanding of educational planning and of how it can be 
of help to over-all national development. They are devised to be of 
use either for private study or in formal training programmes. 

The modern conception of educational planning has attracted 
specialists from many disciplines. Each of them tends to see planning 
rather differently. The purpose of some of the booklets is to help these 
people explain their particular points of view to one another and to 
the younger men and women who are being trained to replace them 
some day. But behind this diversity there is a new and growing unity. 
Specialists and administrators in developing countries are coming to 
accept certain basic principles and practices that owe something to the 
separate disciplines but are yet a unique contribution to knowledge 
by a body of pioneers who have had to attack together educational 
problems more urgent and difficult than any the world had ever known. 
So other booklets in the series represent this common experience, and 
provide in short compass some of the best available ideas and experi- 
ence concerning selected aspects of educational planning. 

Since readers will vary so widely in their backgrounds, the authors 
have been given the difficult task of introducing their subjects from 
the beginning, explaining technical terms that may be commonplace 
to some but a mystery to others, and yet adhering to scholarly 
standards and never writing down to their readers, who, except in 
some particular speciality, are in no sense unsophisticated. This 
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approach has the advantage that it makes the booklets intelligible 
to the general reader. 

Although the series, under the general editorship of Dr. C. E. Beeby 
of the New Zealand Council for Educational Research in Wellington, 
has been planned on a definite pattern, no attempt has been made to 
avoid differences, or even contradictions, in the views expressed by the 
authors. It would be premature, in the Institute's view, to lay down 
a neat and tidy official doctrine in this new and rapidly evolving field 
of knowledge and practice. Thus, while the views are the responsibility 
of the authors, and may not always be shared by Unesco or the 
Institute, they are believed to warrant attention in the international 
market-place of ideas. In short, this seems the appropriate moment 
to make visible a cross-section of the opinions of authorities whose 


combined experience covers many disciplines and a high proportion 
of the countries of the world. 


Foreword 


In the mass of writing on educational planning over the past decade no 
topic has incurred the suspicion of teachers and administrators more 
than cost-benefit analysis. To be sure, they accepted gladly enough the 
economists’ conclusion that education is a good investment—they 
were already convinced of that without the benefit of mathematical 
models—but they shied away from the corollary that, in the compe- 
tition for limited funds, the effectiveness of education might be com- 
pared with that of new roads, fertilizers, or factories, and they vehe- 
mently insisted that the most important products of education must 
continue to slip through any economic net, however cunningly woven. 
The economists did little to allay their fears; they were so busy arguing 
about the subject amongst themselves that they had little time to 
explain what it was all about in language intelligible to the teacher. 

This booklet is intended to bring the practising educationist into 
the picture, through some economists will also read it with interest. 
It begins with almost deceptive simplicity but goes on to discuss some 
of the difficult problems that have worried the economists themselves 
—and without recourse to jargon. Whatever lingering suspicions the 
educationist may have of Maureen Woodhall qua economist, after 
reading this essay he cannot fail to admire her as a teacher; we were 
fortunate in getting her to explain one profession to the other. She 
makes no exaggerated claims for the techniques she expounds; she 
insists that cost-benefit analysis ‘cannot be the sole criterion for edu- 
cational planning but . that such an analysis should be an important 
element in decision making... All planning consists of a choice between 
alternatives. If cost-benefit analysis does no more than serve as a 
reminder of this truth, it will have practical significance." 


Foreword 


Any educational administrator who ignores this truth in the future 
will be asking for trouble. Particularly in developing countries, the 
allocation for education over recent years has absorbed an increasing 
proportion of the national budgets, and ministers of finance are the 
last persons to forget that there are attractive alternative ways of spend- 
ing the nation's money and that the economists have offered them a 
tool, however rough, that is said to measure the effectiveness of dif- 
ferent forms of expenditure. So the administrator who presses for 
increased finance for the schools must be prepared to support his case 
with arguments more sophisticated—both economically and socially 
—than many of us have employed in the past. Knowing the sweeping 
assumptions that lie behind some numerical statements of both costs 
and benefits in education, the administrator may on occasion suspect 
the arithmetic of the conclusions, but the reasoning behind the for- 
mulae is not so open to question, and the sooner he tries to master 
it the better, because he is likely to meet it increasingly often in his 
official life. This booklet may be of help to him. 

Miss Woodhall graduated in philosophy, politics, and économics at 
Oxford, and is now Research Officer in the Research Unit in the Eco- 
nomics of Education at the University of London Institute of Edu- 
cation. During 1969 she was Associate Staff Member in the ПЕР 
where she lectured and assisted with the current research project on 
cost analysis. She helped with the preparation of the Unesco Interna- 
tional Conference on Educational Planning and with the writing of 
the report. She has contributed articles to economic journals, and has 
collaborated with Mark Blaug in a number of papers and books (the 


latest, The Causes of Graduate Unemployment in India, 1969) on the 
economics of education. 


C.E. BEEBY 
General editor of the series 
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1. Introduction: the purpose of cost-benefit analysis 


Education is now universally recognized as a form of investment in 
human beings, which yields economic benefits and contributes to a 
country's future wealth by increasing the productive capacity of its 
people. Thus expenditure on education can be partially justified in 
terms of the potential contribution of education to economic growth. 
But this immediately raises many questions. How does education com- 
pare with other forms of national investment? Which makes the 
greater contribution to future economic growth, investment in human 
capital or investment in physical capital? Are all forms of education 
equally productive? Is education a profitable form of investment for 
the individual as well as for society, and if so, do pupils and students, 
or their families, take this into account when making educational and 
occupational choices? АП these questions revolve round one basic 
issue: the relationship between the costs and the benefits of education, 
viewed as a form of social or private investment. This booklet is con- 
cerned with the theory and techniques of cost-benefit analysis as 
applied to education, and with the revelance of cost-benefit analysis for 
educational planning. 

It is written from the point of view of educational planners and 
administrators in developing countries, and its emphasis is fundamen- 
tally practical. It is of course necessary to give a brief summary of the 
economic theory underlying the concepts and techniques of cost-bene- 
fit analysis, and to examine some of the theoretical objections that 
have been made to arnlications of cost-benefit analysis to education. 
But theoretical reviews ог cost-benefit analysis are available elsewhere: 
the purpose of this booklet is to examine the practical significance of 
cost-benefit analysis for educational planning, and to provide a simpie 
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explanation of the technique for non-economists who are faced with 
economic problems of resource allocation. A major part of the booklet 
will be devoted to the practical problems of collecting and analysing 
the data necessary for a cost-benefit calculation. Actual examples will 
be given of cost-benefit exercises in developing countries. The booklet 
concludes with a discussion of the policy implications of cost-benefit 
analysis of education. 

The term ‘cost-benefit analysis’ implies a systematic comparison of 
the magnitude of the costs and benefits of some form of investment, 
in order to assess its economic profitability. All forms of investment 
involve a sacrifice of present consumption in order to secure future 
benefits in the form of higher levels of output or income. Cost-benefit 
analysis (or rate-of-return analysis, which is the type of cost-benefit 
analysis most frequently applied to education) provides a means of 
appraising these future benefits in the light of the costs that must be 
incurred in the present. The purpose of the analysis is to provide a 
measure of the expected yield of the investment, as a guide to rational 
allocation of resources. Thus any private businessman who is contem- 
plating investing in physical machinery must make a cost-benefit cal- 
culation to assess the likely profitability of the investment. In recent 
years economists have paid increasing attention to the application of 
cost-benefit analysis to public investment, and sophisticated techniques 
have been developed for measuring the costs and benefits of, for ex- 
ample, water resource and transport projects. Such projects are clearly 
analogous to private investments in physical capital and it is not sur- 
prising that techniques that are useful to the businessman should also 
prove useful to governments in making investment decisions. 

An even more recent development is the extension of cost-benefit 
analysis to the whole field of investment in human capital: education, 
on-the-job training, and health expenditures, to give the most obvious 
examples. Here an immediate problem arises. The future benefits from 
such investment include non-economic benefits, and even the economic 
benefits are difficult to quantify. Because cost-benefit analysis is an 
economists’ tool, designed to provide an economic appraisal of an 
investment possibility, applications of cost-benefit analysis to educa- 
tion focus strongly on the economic benefits of education. Conse- 
quently, some educationists have argued that cost-benefit analysis is 
inapplicable to education, because of the multiplicity of educational 
objectives, and the importance of non-economic benefits. However, 
Once it is recognized that investment in education does produce sig- 
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nificant economic benefits, the need to analyse the nature and mag- 
nitude of these benefits in relation to costs must also be recognized, 
even though this concentrates on only part of the total picture. In 
view of the importance which planners in developing countries now 
attach to the goal of maximizing economic growth, it is extremely 
important to have some means of assessing the economic impact of 
education. This does not mean that the social, political and cultural 
consequences of education are unimportant, but that cost-benefit ana- 
lysis in its present form does not provide an appropriate means of ana- 
lysing these consequences. 

In the past, a few writers have discussed cost-benefit analysis of edu- 
cation as though this were a panacea for all problems of resource allo- 
cation in educational planning. Others have rejected the approach 
entirely, as of no value whatever for educational planning. It is not 
the purpose of this booklet to present cost-benefit analysis of education 
as a superior alternative to other approaches to educational planning, 
or to suggest that cost-benefit analysis alone can provide the answer 
to all problems of planning. Rather its aim is to show that cost-benefit 
analysis can provide the educational planner with vital information 
about the links between education and the labour market, and about 
the economic consequences of alternative educational policies. 

Cost-benefit analysis of education, as currently practised throughout 
the world, can be criticized. For example, the common neglect of 
indirect economic benefits, as well as non-economic benefits, and the 
use of cross-section data which reflect present and past supply-and- 
demand conditions, raise some doubts about the usefulness of cost- 
benefit analysis as a guide to future policy decisions. Such objections 
will be examined in the booklet to see whether they are fatal to the 
approach as a whole, or whether they can be overcome. At the same 
time, the booklet seeks to emphasize the strength of cost-benefit ana- 
ysis of education: namely, that it combines, in a convenient form, 
information about the costs of different kinds of education, together 
with information about the balance between the supply and demand 
for different categories of educated manpower. Cost-benefit analysis 
also serves to focus attention on certain key variables in a country's 
educational or economic system, namely relative costs of different 
types of education and relative earnings of different categories of man- 
power. Thus, although cost-benefit analysis may not always provide 
the planner with unambiguous policy directives, it does provide him 
with information useful for making rational policy decisions. It is 
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hoped that the reader may judge its usefulness for himself after reading 
this booklet. 


2. Measurement of costs 


The words ‘cost of education’ are often loosely equated with *expen- 
diture on education’. For purposes of cost-benefit analysis of an invest- 
ment, however, it is necessary to define costs in terms of the total 
opportunity cost of a project, that is, all real resources that are used 
up by the project. These are called the ‘opportunity cost’ since every 
investment represents the sacrifice of alternative opportunities to use 
the resources, either for present consumption or for some other form 
of investment. Thus money expenditures are significant only because 
they represent the purchase of teachers’ labour, school buildings and 
equipment, or other goods and services which have alternative uses. 
At the same time the educational system uses up other resources which 
have alternative uses, even though these are not reflected in normal 
expenditure on education. The most obvious example is the time of 
pupils and students themselves, who deprive the labour market of 
their services by choosing to continue their education. This represents 
a loss of productive capacity, and thus a loss of current output for the 
economy as a whole, as well as a loss of earnings for the individual. 
This opportunity of current output or income is forgone in the expecta- 
tion that education will increase the productive capacity of the students 
in the future and hence future output. However, this loss of present 
income must be counted as one of the opportunity costs of education, 
since it does represent a sacrifice of real resources, even though the 
time of students is not reflected in actual expenditure, and thus appears 
at first sight to be a ‘free’ good. Similarly, other apparently ‘free’ goods 
or services used in the educational process do in fact represent a 
sacrifice of alternative opportunities. For example, in developing coun- 
tries the land and even the buildings for a school may be donated by 
the local community. However, these buildings or land may have 
alternative uses, and the decision to build a school may mean the 
sacrifice of an Opportunity to build a hospital or community develop- 
ment centre. For budgetary Purposes, donated land may be ignored: 
but for purposes of a cost-benefit calculation, which attempts to eval- 
uate the profitability of one particular form of investment in com- 
parison with alternative investments, it is essential that the sacrifice 
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of alternative opportunities to use land or buildings should be counted 
as part of the real cost of the investment. 

Thus, the measurement of the costs of education, for purposes of 
cost-benefit analysis, involves more than a simple calculation of money 
expenditures. It involves an attempt to estimate the total cost of invest- 
ment in education, in terms of alternative opportunities forgone either 
by society as a whole, or by the private individual. 

If the purpose of the cost-benefit analysis is to evaluate education 
as a form of social investment, the relevant cost concept is the total 
resource cost of education to the economy. This includes the value of 
teachers' time, books, materials and other goods or services, the value 
of the use of buildings and capital equipment, and finally the value of 
students' time, measured in terms of alternative uses. 

The simplest measure of the value of teachers’ time is expenditure 
on salaries. If for some reason, however, teachers are paid less than the 
current market rate for their services, some attempt must be made to 
estimate the true opportunity cost of their time. For example, in some 
developing countries teachers give some of their time free for adult 
literacy classes. If this time would otherwise have been unoccupied 
there is no opportunity cost to be measured, but if the time would 
otherwise have been devoted to some form of community development 
work, then the time has an alternative use and is not, strictly, a ‘free’ 
good. Similarly, if teachers are required by law to serve for a year at 
reduced rates of pay as a form of ‘national service’, the value of their 
time should be measured by market rates rather than actual salaries. 

The value of books, stationery, and writing materials, can also be 
measured in terms of money expenditure. In some countries books are 
financed out of public funds, and provided free, orat a subsidized price. 
In this case the appropriate way to measure their cost is by public 
expenditure on books or materials. But in other countries pupils and 
students are expected to buy their own books. In such cases, some 
estimate of private expenditure on books is needed, because variations 
in methods of financing purchases make no difference to the true eco- 
nomic cost of the goods. 

It is usually fairly easy to obtain estimates of annual current expen- 
diture on salaries and purchase of materials. П is more difficult to 
estimate the annual value of buildings and equipment. If the buildings 
are rented, the annual rent can be used to represent the value of the 
capital resources used during the year. However, in most cases build- 
ings are not rented, and so some estimate is required of the annual 
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value of the use of capital, that is to say an annual rent must be imputed 
for the buildings or equipment. The simplest method of allowing for 
the costs of capital services is to calculate the annual amortization of 
the building, over its expected life. Amortization represents not only 
the annual depreciation of the building and equipment, but also а 
notional payment to cover interest charges, and therefore provides a 
good measure of the imputed annual rent of a building. At first sight 
it might appear that a simple depreciation calculation would be suffi- 
cient. However, this would be to ignore the fact that buildings are 
financed, in a single year, by investment funds, while their services are 
enjoyed over a number of years, and that the decision to build a school 
means a sacrifice of alternative opportunities to use the investment 
funds in order to earn interest. Once again, we are concerned to measure 
the cost of using educational buildings in terms of the alternative 
opportunities forgone. 

Finally, the opportunity cost of students’ time must be measured, 
in terms of the earnings forgone by students when they continue their 
education, rather than enter the labour force. These forgone earnings 
represent a real cost to the individual and, in the case of social costs, 
are a proxy measure for the output forgone by society. Some readers 
may be puzzled by the fact that this definition of the cost of education 
includes both actual money expenditure, such as teachers’ salaries, and 
notional items, such as imputed rent for buildings, and forgone earn- 
ings. In fact, all items are alike in being approximate measures of the 
opportunity cost of physical resources. Teachers' salaries are no more 
a 'real' cost than forgone earnings, since both are no more than a 
proxy measure of the value of teachers' or students' time in alternative 
use. This is what is meant by saying that *in a fundamental sense all 
costs are opportunity costs'.! 

Thereare, of course, considerable problems involved in measuring the 
opportunity cost of students' time; it is necessary, for example, to 
take account of unemployment when measuring earnings forgone. 
However, the practic! problems of measurement should not obscure 
the need to find sonic. measure, however approximate, of the value 


1. MJ. Bowman, ‘The costing of human resource development’, The Economics 
of Education, Proceedings of a conference of the International Economic 
Association, edited by E.A.G. Robinson and J.E. Vaizey, New York: St 
Martin’s Press; London: Macmillan, 1966, p. 423. This paper, pp. 421-450, and 
the discussion that follows its presentation, pp. 689-708, provide a good explan- 


ation of the opportunity cost concept, and a review of the problems of measuring 
opportunity costs, as opposed to money outlays. 
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of real resources. lt is also worth emphasizing that estimates of 
opportunity costs make sense only within a given institutional frame- 
work. For example, if all universities were suddenly closed, the resulting 
flood of students on to the labour market would lower the wages of 
all young workers. But similarly the sudden need to find alternative 
uses for teachers, buildings and equipment, would disrupt the entire 
wage and price structure of the economy. The concept of opportunity 
cost and the technique of cost-benefit analysis are not, however, 
applicable to situations where a total change in the entire educational 
or economic structure is contemplated. It will be emphasized below 
that cost-benefit analysis is essentially a technique of marginal ana- 
lysis. Similarly, the concept of the opportunity cost of an investment is 
meaningful only if the project does not, in itself, transform the alter- 
native uses to which the resources could be put. 

If the purpose of a cost-benefit analysis is to evaluate education as 
a form of investment for the individual, the relevant costs are those 
borne by the student or his family. If fees are charged, these must be 
included, together with expenditure on books and other direct costs 
such as travel. Once again, indirect costs must also be included, in the 
form of forgone earnings. If students receive scholarships from public 
funds, to cover fees or maintenance costs, the average value of such 
scholarships must be subtracted from the total estimate of private costs. 

Table 1 summarizes the elements of total social and private costs 


of education. 


TABLE 1. Social and private costs of education 
a 
Social costs Private costs 

Direct 

1. Teachers’ salaries 1. Fees, minus average value of scholarships 
2. Other current expenditure 2. Books, etc. 


on goods and services 
3. Expenditure on books, etc. 
4. Imputed rent 
Indirect 
5. Earnings forgone 3. Earnings forgone 
РИ сз о ы шшш т == = LLL 


These cost elements can easily be combined to give an estimate of 
the annual cost per student of each level or type of education. If 
there were no wastage or repetition this would be sufficient for a cost- 
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benefit calculation, but where wastage rates are high, an entirely false 
impression would be given by a calculation based simply on annual 
costs and the normal length of a course. For whether we are considering 
education as a social or a private investment, allowance must be made 
for the fact that some students do not complete a course while others 
repeat parts of the course, in order to gain a qualification. Ideally, 
Separate cost-benefit calculations should be made for drop-outs, 
repeaters and those who complete a course in the minimum time. For 
despite the implications of the word ‘wastage’, it is likely that even an 
uncompleted course may yield some economic benefits which must be 
compared with the costs of one or two years’ education. In fact, most 
countries do not have data which permit measurement of the benefits 
associated with part of a course, so the simplest solution is to calculate 
the average length of courses, allowing for drop-outs and repeaters, 
and to use this as the basis for the calculation of total costs, rather 
than the minimum or ‘normal’ length of courses. This will give the 
total cost which must be borne by society in order to produce a qual- 
ified student, or the average cost to the individual, after allowance for 
average rates of repetition and wastage. 


3. Measurement of benefits 


To evaluate education as an investment we need a measure of educa- 
tion's expected contribution to future levels of income or output. The 
obvious way in which education contributes to future income is by im- 
parting skills and knowledge to educated manpower, thus improving 
the productivity of labour. If the productivity of educated workers is 
higher than that of the uneducated, this will be reflected in increased 
output, and in higher earnings for the educated. We therefore need an 
estimate of the additional lifetime earnings of educated workers. 
Ideally, these data should be collected by comparing the earnings of 
educated and uneducated workers over their whole working lives. The 
total lifetime earnings differential would then provide an estimate of 
the higher productivity of the educated. 

Unfortunately, no country has time-series data on the earnings of 
samples of educated and less educated workers, and the collection of 
such data would take at least forty years. The standard way of mea- 
suring benefits is, therefore, to use cross-section data to estimate aver- 
age age-education-earnings profiles for workers with different levels of 
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education. This means that instead of using data for a sample of 
workers collected over their whole working lives, we use data for a 
sample of workers of different ages, collected at one single time. 
Whereas time-series data would show the earnings of one worker, or 
sample of workers, in each successive year, and thus an age-earnings 
profile for the whole of a working life, the cross-section data show the 
current earnings of workers of successive ages, and thus an average 
lifetime age-earnings profile. The assumption underlying this technique 
is that in the future the earnings of a worker at age 30 will bear the same 
relation to his earnings at age 20 as the relationship now observed 
between the current earnings of a 30-year-old and a 20-year-oid 
worker. 

The figure on page 20 shows the average age-carnings profiles of five 
groups of educated workers in India in 1960-61. Such age-earnings 
profiles have now been constructed, on the basis of cross-section data, 
for at least sixteen developed and developing countries." This experi- 
ence shows that typical age-earnings profiles have the following char- 
acteristics: (a) earnings are highly correlated with education; at every 
age the highly educated earn more than workers with less education: 
(b) earnings increase with age up to a peak at middle age and then 
flatten or even decline, up to the age of retirement; (c) the profiles 
of highly educated workers are steeper than those of the less educated; 
the peak earnings of an educated worker are higher, in relation to 
initial earnings, than the peak earnings of the less educated; (d) the 
age at which earnings reach their peak is later for highly educated than 
for less-educated workers; in a few cases the earnings of highly qual- 
ified manpower continue to rise until retirement. 

If age-earnings profiles are available for two categories of workers, 
for example graduates and workers with no higher education, these 
can be used to calculate the lifetime earnings differential of the average 
graduate, that is the total additional income received by a graduate 
through his working life. Tt is this lifetime earnings differential that is 
used as a measure of the direct economic benefit of education for cost- 
benefit calculations. 

If the purpose is to analyse education as a social benefit, the whole 
of this differential, measured before income tax, is the relevant measure: 


1. Canada, Denmark, United Kingdom, Japan, Netherlands, Sweden and the 
United States of America in the case of developed countries, and Colombia, 
India, Israel, Mexico, Nigeria, Philippines, Puerto Rico, Uganda and Venezuela 
in the case of developing countries. 
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if, on the other hand, we wish to assess education as a form of private 
investment for the individual, then it is the benefit actually enjoyed by 
the individual that is relevant, namely the post-tax differential. 

This brief summary of the now standard way of measuring the 
benefits of education leaves many questions about the validity of the 
approach unanswered. Many of the objections that have been made 
to cost-benefit analysis of education centre around the measurement 
of benefits, and these will be examined in some detail in section 6. 


4. Measurement of a discounted cash flow 


Age-earnings profiles give an estimate of the annual earnings differen- 
tialsassociated with education. A cost-benefit calculation requires these 
earnings differentials to be combined into a single figure, representing 
the total monetary benefit to be derived from education, so that this 
can be compared with its cost. The simplest method would appear to 
to be to add together each year's additional earning power, but this 
would make no economic sense. For the costs of an investment must be 
incurred in the present in order to obtain income in the future, and 

the expectation of receiving money in the future is worth less, in the 
present, than a corresponding amount actually received in the present 
This is not simply a case of ‘a bird in the hand is worth two in the bush’, 

but reflects the fact that a sum of money received today can be invested 

at a positive rate of interest, so that it will increase steadily and in 
time be worth very much more than its present value. The rate of 
increase depends, of course, upon the rate of interest at which it is 
invested: a sum invested at 10 per cent will double itself in just over 
Seven years, whereas the same sum invested at 5 per cent will double itself 
in about fifteen years. Therefore, if funds can be invested at 10 per cent, 
the promise of a dollar in seven years' time is worth only half as much 
às a dollar today, and the promised sum must, therefore, be discounted. 
Just as the increase depends upon the rate of interest at which money 
is invested, so does the present value of a sum of money to be received 
in the future. The higher the rate of interest, or discount, the lower 
is the present value of money expected at a future date; and similarly 
the further ahead the promised date, the lower the present value. This 
is illustrated in table 2, which shows how quickly $1 will grow if 
invested at 10 per cent compound interest, and also the present value 
Of $1 expected in the future, if the discount rate is 10 per cent._ 
E Psy 5 \ 
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TABLE 2. Compound growth and present values at 10 per cent rate of interest 


Amount to which $1 invested Amount which 51 promised at end 
Year will grow at end of each year of each year is worth today 
1 1.100 0.909 
2 1.210 0.826 
3 1.331 0.751 
4 1.464 0.683 
5 1.611 0.621 
6 1.772 0.564 
7 1.949 0.513 
8 2.144 0.466 
Etc. 


Table 2 can be generalized, as follows. 

1. A sum of money (A). invested at a positive rate of compound 
interest (r) for n years. will grow to A(1 4- r)" by the end of the 
period. Thus 51 invested for four years at 10 per cent grows to 
$1 (1--0.10)* = 1.464. 

. The present value of a sum of money (А), expected at the end of 
n years, when the discount rate is r, is A/(1 +r)". Thus, $1 expected 
at the end of four years, at a discount rate of 10 per cent, is now 
worth $1/(1+0.10)* = 0.683. 

All cost-benefit calculations involve the discounting of future flows 

of income, since the purpose of the calculation is to compare the present 

value of expected future benefits with the costs of the investment. 
which must be incurred in the present. If the costs of the project are 
spread over a period of years these must also be discounted so that 
all money values, whether negative (costs) or positive (benefits), are 
expressed in terms of their present value. The technique of measuring 
future streams of income in terms of its present value is called the 

‘discounted cash flow’ technique, and is a common feature of all kinds 

of investment appraisal. The technique is extremely simple. and 

involves no more than the calculation of the present value. at some 
given or assumed rate of interest, of the income expected in every 


future year; the present value of the entire lifetime income stream is 
then given by the expression 
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where л is the life of the investment project. Е is the expected income 
from the investment, r is the rate of interest and Ў, denotes the sum ОГ 
annual benefits from year | to year л. The calculation of discounted 
present values is an extremely simple process, because of the avail- 
ability of tables showing the value of (1 +r)‘ (compound interest) and 


=La (discount) for any value of r and t. 


(1+ r 


5. Rate of return on investment in education 


Once the costs and expected benefits of an investment project have 
been measured, and have been discounted at an appropriate rate of 
interest, the essential elements of a cost-benefit analysis are available. 
All that is now needed is a simple means of summarizing the infor- 
mation so that the costs and benefits of alternative investments can 
be compared. There are three basic ways of presenting this information 
in a convenient form, firstly by means of a benefit-cost ratio, 
secondly by a calculation of the present net value of the project, and 
thirdly by calculating the internal rate of return of the investment. A 
benefit-cost ratio, as the name implies, simply measures the ratio of 
discounted future benefits to discounted costs, at а particular rate of 
interest, and the present net value of a project is the value of discounted 
benefits minus discounted costs. Both these measures of investment 
yield have been used to carry out cost-benefit analysis of education. 
but they are less frequently used to evaluate education than the third 
technique, rate-of-return analysis. The rate of return of any investment 
project is simply the rate of interest that equates the discounted present 
value of expected benefits and the present value of the costs of the 
project. In terms of the symbols used in the previous section, the rate 
of return is the rate of interest at which the present value of expected 
n п c 

> E 1 "d t 

benefits, У * .. and the present value of costs, Ў, T 
(3 (1 + г) =1 (1 +r) 


are equal, or in other words the rate of interest at which the dif- 


ference between discounted benefits and costs is zero. 


Thati, y f =0 
=1 (1 + г) 
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All three forms of cost-benefit analysis share the basic charac- 
teristics of measurement and discounting of costs and benefits, and 
the presentation of this information in a single summary statistic. 
The main difference between them is that benefit-cost ratios and 
present net value calculations depend upon an assumed rate of 
interest, whereas the rate of return on an investment is independent 
of any assumptions about interest rates, and simply shows the rate 
of interest that equates costs and benefits. If a private firm wishes to 
assess the yield of an investment, it is a simple matter to use the 
firm's own borrowing rate as the discount rate for cost-benefit 
calculations; the most profitable investment is then the project 
which has the highest benefit-cost ratio, or present net value, at the 
rate of interest which the firm must pay to obtain credit. Unfortu- 
nately, when we come to assess the yield of investment in education 
it is less obvious what rate of interest is appropriate. The relevant 
concept to compare with the yield of investment in education is the 
average alternative yield on public or private investment. Is this 10 
per cent or 20 per cent? This remains a matter of controversy, and 
the answer is likely to be different in different countries, and at 
different times. 

The virtue of using the rate of return as a means of measuring the 
yield of educational investment is that the choice of an alternative 
rate of return is not built into the calculation as it is in the case of 
benefit-cost ratios. It is possible to draw some conclusions from a 
cost-benefit analysis which shows that the social rate of return to 
university education is 8 per cent, whereas the rate of return to 
primary schooling is 15 per cent, even if there is still uncertainty 
about the rate of return to alternative forms of social investment. 
For this reason, most examples of cost-benefit analysis of education 
use the rate of return, and this booklet will concentrate on this 
particular type of cost-benefit analysis. 1 

To sum up the arguments of the previous sections : cost-benefit 
analysis of education consists usually of an attempt to measure the 
social or the private rate of return to investment in particular types 


l. This section presents an extremely simplified version of the arguments for 


rate-of-return Versus alternative forms of investment appraisal. A more detailed 
explanation of this point is given in M. Blaug, R. Layard, M. Woodhall, Тле 


Causes of Graduate Unemployment in India, London, Allen Lane The Penguin 
Press, 1969, pp. 25-28. 
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or levels of education. The social rate of return measures the re- 
lationship between the before-tax lifetime earnings differential as- 
sociated with a particular type of education, and the total social cost 
of that education measured in terms of its opportunity cost. This 
rate of return can be compared with the rate of return on other 
types or levels of education, or with alternative forms of social 
investment, to provide a measure of the economic profitability of 
educational expenditure by the state. Similarly, the private rate of 
return, which measures the relationship between after-tax earnings 
differentials and those costs that are borne by the individual, pro- 
vides a means of assessing education as a form of private invest- 
ment. Once again, it is possible either to compare the rates of return 
to alternative types of education, or to compare education with 
other forms of private investment, such as the purchase of equity 
shares. 

This bald summary will undoubtedly raise many questions in 
readers’ minds about the validity of such a measure of the benefits 
of education, the extent to which earnings differentials really are the 
result of education, and finally whether governments or individuals 
really do, or should, make educational decisions on the strength of 
assessments of economic profitability. The next section will examine 
some of the objections that have been made to cost-benefit analysis 
of education, particularly to attempts to measure rates of return. 


6. Theoretical objections to cost-benefit analysis 
of education 


Economists and educationists have raised a number of objections to 
Cost-benefit analysis of education, particularly in developing coun- 


tries. ! These objections can be very briefly summarized as follows. 


1. Earnings differentials reflect differences in the natural ability, 


The Economics of Education, London, 1962 ; T. Balogh 
fficient of ignorance’, Bulletin of the Oxford a 
i 7 isti а inted in M. Blaug (ed.), 
Institute of Economics and Statistics, May 1963, reprinte г у 
Economics of Education : Selected Readings, Vol. 1, Harmondsworth, M cena 
Penguin Books, pp. 383-395 (Penguin modern economics) ; S. Merrett, "The rate 
of return to education: a critique’, Oxford Economic Papers, Oxford, Clarendon 


Press, November 1966. 


1. For example, J. Vaizey, 
and Р.Р. Streeten, "The co-e 
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motivation, social background, sex, occupation, non-formal edu- 
cation, etc., of workers, as well as differences of education, so 
that earnings differentials cannot be used as a measure of the 
pure benefits of education. 

2. Education does not make workers more productive, but simply 
acts as a ‘filter’ or ‘screening device’, which enables employers to 
identify those with superior natural ability. Earnings differentials 
therefore reflect this screening or certification function of educa- 
tion, and employers tend to demand higher and higher educa- 
tional qualifications, which leads to a waste of resources. 

3. In addition, earnings differentials do not adequately measure 
differences in the productivity of workers, because of imperfec- 
tions in the labour market, so that differences in earnings do not 
provide a measure of the direct economic benefits of education. 

4. Besides these direct benefits, education generates indirect, or 
'spillover' benefits, that is to say education may raise the produc- 
tivity of people other than the educated worker himself, and 
these benefits are not shown up in earnings differentials ; nor are 
non-economic benefits reflected in earnings differentials. 

5. Rate-of-return calculations assume full employment of educated 
workers, whereas many developing countries are experiencing 
unemployment of graduates and Secondary school leavers. 

6. Age-earnings profiles, drawn from cross-section data, which pro- 
vide the basis for rate-of-return calculations, reflect present and 
past demand-and-supply conditions, whereas it is future demand 
and supply that concern the planner ; therefore, rates of return 
provide a poor tool for educational planning. 

7. Private rates of return are meaningless because individuals do not 
make educational choices as though they were making a purely 
financial investment decision. 

This appears to be a formidable list of objections, on the basis of 

which some writers have attacked and rejected the whole concept of 

cost-benefit analysis of education. The purpose of this section is to 
take each objection in turn, see whether it is valid, and whether it 

Suggests that the whole concept of cost-benefit analysis of education 

should be abandoned or whether, less drastically, it suggests ways in 


which cost-benefit analysis must be modified in order to take ac- 
count of specific problems. 
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Interrelation between ability and education 


Some of the earliest examples of cost-benefit analysis of education 
simply used the whole of the extra earnings of educated workers as a 
measure of the benefits of education. However, this is unrealistic, 
and certainly open to challenge. The fact that higher earnings are 
associated with education does not mean that the whole of the 
earnings differential of educated workers is attributable to their 
education. Such workers are likely to be of superior ability and 
social background, to have different types of job, and to have 
received more on-the-job training than less-educated workers, so 
that it would overemphasize the benefits of education to attribute 
all the extra earnings to formal education. Education tends to be 
highly correlated with a number of other factors, all of which help to 
determine earnings. However, some progress has been made to- 
wards isolating the pure effect of education on earnings, and re- 
search in the United States, Sweden and Mexico all suggests that, 
even when some of these other factors are held constant, education 
alone has a strong effect on workers' earnings. 

In the United States a large-scale multivariate analysis of a sam- 
ple of workers attempted to measure the individual and combined 
effect of some of the factors that determine relative earnings, for 
example, sex, race, occupation, urban or rural situation, rank and 
performance in school, and education.’ The conclusion of this study 
was that length of education was the single most powerful factor in 
explaining differences in earnings. However, this study did not 
entirely distinguish education and ability, which are very highly 
correlated, nor did it fully allow for the fact that length of education 
is itself correlated with personal characteristics, such as persistence, 
Or strong motivation. Two further American studies throw some 
light on the question of the influence of ability. One analysed the 
earnings of a sample of high school and university graduates who 
had been given intelligence tests at school, and this showed that 
even when intelligence quotient scores were held constant, there 


hen, H.F. Brazer, /ncome and Welfare in the 
1962. | : 

rrelation between ability and education 
Capital: A Theoretical and Empirical 
New York, Columbia University 


1. J.N. Morgan, M.H. David, W.J. Coher 
United States, New York, McGraw-Hill, 

2. These and other studies dealing with the co 
are well reviewed in С. Becker, Human С 
Analysis, with Special Reference to Education, 
Press, 1964, pp. 79-90. 
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was a strong relationship between length of education and earnings. 
Another interesting study confined itself to a sample of brothers, 
with different levels of education, and this showed that brothers 
with more education had correspondingly higher earnings. 

Similar evidence that education has an effect on earnings, even 
when differences in social class origins or 'ability' (defined in terms 
of scores in intelligence tests) are taken into account, exists for other 
countries.’ A plausible explanation is that, while ability and home 
background are important, it is only in conjunction with additional 
education that they have a strong influence on earning power. On 
the other hand, these studies also demonstrate clearly that other 
factors such as ability, family background, or simply motivation, do 
have some effect on earnings which is distinct from the effect of 
education. 

Thus, the question is not ‘does education have an effect on 
earnings’ but ‘how much of the Observed earnings differentials of 
educated workers is actually the result of their education ?' The 
American studies mentioned above suggest that roughly two-thirds 
of earnings differentials of educated workers can be explained by 
their education rather than by other factors, such as ability. Because 
of this, many rate-of-return calculations have taken two-thirds of 
observed earnings differentials as a measure of benefits, simply by 
multiplying each differential by a coefficient of 0.66. (This has been 
called by some writers the ‘ability adjustment’ or ‘alpha-coeffi- 
cient’.) 

The actual value of the alpha-coefficient is still, however, a matter 
for debate. An estimate of 0.7 or 0.8 is probably reasonable for the 


1. For example, Sweden and Mi 
earnings functions to data on earnings, i 
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social class exert a stronger or a weaker influence on earnings in 
developing countries than in the United States. In these cir- 
cumstances it seems best to make alternative assumptions about the 
proportion of earnings differentials which can be attributed to edu- 
cation, and to calculate a range of values of the rate of return to 
education, corresponding to ‘strong’ or ‘weak’ assumptions about 
the influence of education on earnings. The desirability of calculat- 
ing alternative estimates of the rate of return, based on different 
assumptions of this sort, will be further discussed in a later section of 
the booklet. For the moment, it is enough to emphasize that the fact 
that earnings are related to other factors besides education does not 
represent an insuperable problem for calculating rates of return. 


Education as a filter 


The fact that it is difficult to disentangle the effects of education and 
natural ability has given rise to the idea that education simply acts as 
a filter, or screening device, for the labour market; which means 
that the important thing for the student is not what he learns during 
the education process, but whether or not he emerges with a certifi- 
cate at the end of it. According to this theory,’ the main purpose of 
education is to provide certitification of the natural abilities, ap- 
titudes and attitudes of students, which emplyers then use in select- 
ing workers for highly-paid jobs. ; 

The unfortunate result of this process of credentialism, according 
to the critics, is that it leads to a 'qualifications spiral' in which 
employers are constantly upgrading the qualifications that they 
demand for the most-highly-paid jobs, simply in order to preserve 
the screening function of educational qualifications, and at the same 
time, students are seeking higher qualifications simply in order to 
stay ahead of the race for these top jobs. The final result is simply a 
waste of scarce resources, since education is costly. 

There is a certain element of truth in this over-simplified picture, 
and it is probable that what one writer calls the ‘Diploma Disease’ 2 
does lead to unproductive use of resources in some developing 
countries. But to argue that the fact that employers use educational 


1. See, for example, К. Arrow, 'Higher education as a filter', Journal of Public 


Economics, July 1973. \ 
2. R.P. Dore, The Diploma Disease, London, Allen and Unwin, 1976. 
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qualifications to help them to identify certain abilities and attitudes 
implies that education has no other function, apart from acting as a 
screening device, is to adopt an unnecessarily limited and narrow 
view of education. 

The value of the screening hypothesis is that it reminds us that we 
need to know more about the ways in which education makes 
workers more productive. In particular, it emphasises that educa- 
tion affects attitudes as well as imparting knowledge, and that it 
develops latent abilities as well as creating new skills. It is useful to 
be reminded of these facts, but none of them need be inconsistent 
with the idea that education is a form of investment. 


Relation between earnings and productivity 


One of the basic assumptions of all cost-benefit analysis is that 
relative earnings reflect the relative productivity of workers. Some 
economists deny this. They point to rigidities in the labour market, 
to the strength of habit and tradition in determining wage rates, to 
the power of trade unions, or the importance of administered wages 
in the public sector, sometimes resulting in the persistence of ar- 
chaic salary structures, particularly in developing countries, and 
argue that the pattern of earnings in an economy tells us nothing 
about the relative contributions of different workers to total output. 
This seems a rather exaggerated point of view. It would be absurd to 
deny that such factors do have some distorting effect on relative 
wages; that trade union bargaining power may artificially inflate 
wages in some sectors or that wages today may reflect the market 
conditions of the past. An obvious example is the fact that in some 
developing countries civil service salary scales still reflect the 
salaries that were paid to colonial administrators before the country 
achieved independence ; a few private firms may practise “сопѕріси- 
ous consumption' of graduates, employing them for prestige pur- 
poses while paying them more than their true economic value. Such 
factors would mean that earnings differentials overestimate the true 
social benefits of education. On the other hand, some workers, with 
particularly scarce and valuable Skills, may be paid less than their 
real social value. АП of this means that estimates of social rates of 
Teturn must be interpreted with care. However, to argue that be- 
cause of these distortions relative wages must be rejected com- 
pletely as a measure of relative demand for different skills is too 
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strong an assertion ; it would involve, among other things, a total 
rejection of the price system throughout the economy. 

It is not necessary to go so far. The central assumption of cost-be- 
nefit analysis is that the wage-and-price structure reflects, even 
though it is an imperfect measure of, the balance between supply 
and demand for different skills. If it is believed that certain 
categories of workers are paid significantly more or less than their 
real economic value—what economists call their marginal produc- 
tivity—then it may be possible to construct ‘shadow prices’ which 
more nearly reflect the real productivity of workers, and use these 
as a basis for cost-benefit calculation. The ideal way to construct 
shadow prices for an economy is by means of a linear programming 
model of the economy, but the construction of such a model, and its 
application to cost-benefit analysis of education, is likely to be a 
mammoth task. 1 

One attempt has been made to construct shadow prices for edu- 
cated labour in Greece, using a linear programming model, and the 
results used to calculate shadow rates of return to education, but so 
far, this represents a very new branch of research. e 

However, a more simple solution to this problem of estimating 
the ‘true’ rate of return to education, where it is believed that wage 
rates do not adequetely reflect relative productivities, is to calculate 
alternative rates of return, based on different assumptions about 


1. Linear programming models are mathematical techniques for maximizing a func- 
tion (which expresses a dependent variable in terms of a number of л 
variables) subject to a set of predetermined constraints. The model x D 
with many different values for the independent крие тайа for 
: = ; j e , 
independent variables yields the maximum value o с Дө 
а i ber of linear programming models have 

example, total output or income. А num à E у 

been constructed for different countries, and used to wii en 

educational planning, but the use of such models is beyond t eye aora 

The interested reader should consult: OECD, Mathematien di тр i 

tional Planning, Paris, OECD, 1967; І. Adelman, A ye ШЕ Т 

of educational planning: a case study of Argentina In s pees eee 93 
becke (eds.), The Theory and Design of sects of resources in 
Hopkins Press, 1966, p. 385; S. Bowles, ‘The effici i ee 
P cae idi Quarterly Journal of Economics, Cambridge, Mass., Нагуаг 
sity Press, May 1967. я € 

2.6. ен is *Estimating shadow rates of return prem 
tion', Madison, Wisconsin. Journal of Human Resources, 
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marginal productivities, and relative wages. Such analysis can de- 
monstrate the effects of alternative wage structures on rates of 
return. 


Spill-over benefits of education 


Age-earnings profiles, which form the basis for rate-of-return cal- 
culations, do not reflect the indirect or ‘spill-over’ benefits of edu- 
cation, nor the non-monetary ‘consumption’ benefits of education, 
and some writers have rejected cost-benefit analysis on these 
grounds. The fact that education is valued for its own sake, and that 
people may demand education as a form of consumption, is no 
justification for ignoring or denying that education also adds to 
future income, and is a form of investment. Cost-benefit analysis 
concentrates upon the investment aspects of education, and upon 
the measurable economic benefits of education, but this does not 
imply a denial that education generates other benefits as well. The 
question of how much weight should be attached to these other 
benefits is partly a matter of public policy and partly a matter of 
fact. It is a matter of policy whether educational planning should 
give more weight to economic growth than to other objectives, and 
in the face of the multiplicity of educational objectives, cost-benefit 
analysis can provide no more than an analysis of the economic 
impact of education. This cannot be the sole criterion for educa- 
tional planning, but the ‘investment approach to educational plan- 
ning' rests on the belief that such an analysis should be an important 
element in decision-making. 

The question of whether indirect economic benefits of education 
outweigh direct, monetary benefits is, on the other hand, a matter of 
fact, even though techniques for measuring indirect benefits are as 
yet very crude. Several writers have pointed out that education does 
yield indirect benefits; for example, workers with little education 
may find their own productivity increased by working in a team with 
highly educated workers ; the education of one generation is likely 
to influence the achievements and productivity of the next genera- 
tion ; the education of women has a significant effect on fertility and 
may increase future income through its effect on the birth-rate in 
over-populated countries. Unfortunately, it is easier to specify such 
benefits than to measure them, although, in principle, they are 
measurable. Little progress has been made in identifying and 
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measuring external benefits, particularly in developing countries, 
although some work on this problem has been done in the United 
States. However, for the moment we must admit that external 
benefits are positive, that no techniques yet exist for measuring 
them, and that social rates of return, calculated from earnings data, 
represent underestimates of the returns to education. This is im- 
portant if we wish to compare the yield of education with other 
forms of social investment, although even here it is helpful to have 
first an estimate of the direct economic benefits of, for example, 
education compared with health expenditures. But if the purpose of 
cost-benefit analysis is to compare the profitability of two forms of 
education, the problem is less important. For while it is generally 
accepted that education generates external benefits, it is less obvi- 
ous that, for example, higher education yields more indirect benefits 
than primary schooling. Thus, for purposes of comparing the returns 
to different levels or types of education, the fact that rates of return 
present underestimates does not necessarily introduce an important 
bias. This does not mean that externalities should be ignored, and in 
fact this represents one of the most important, but difficult, areas for 
further research. 


Effect of unemployment on rates of return 


Cost-benefit analysis of education in advanced countries generally 
ignores the problem of unemployment or non-participation among 
educated workers, but in developing countries, where educated 
unemployment may be a serious problem, and participation rates 
low, estimates of the social rate of return must take account of 
possible unemployment of the educated. It is perfectly possible to 
make such an adjustment when measuring social rates of return. 
The simplest way to do this is to measure benefits in terms of 
earnings adjusted for differences In the rates of employment and 
labour force participation of workers with different levels of educa- 
tion. If such data are unavailable, some estimate must be made of 
the average rates of employment for workers of different ages in 
each educational category, so that the benefits of education can be 
measured in terms of earnings weighted by the probability of 
employment for educated workers. An example of such a calcula- 


tion for India will be given below. 
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Relation between the present and the future 


Objections to cost-benefit analysis on the ground that present rates 
of return reflect past investment policies and thus provide a poor 
guide to the future must be examined at two levels. First, there is the 
problem that the rate of return measures the profitability of past 
levels of investment, in terms of the present relationship between 
supply and demand. The rate of return, as calculated, will serve as 
an estimate of future profitability only if the present relationship 
between supply and demand is maintained. Cost-benefit analysis is 
а form of marginal analysis, and the rates of return which we have 
discussed are marginal rates of return, which measure the effects of 
a small increase in investment in education. This means that the rate 
of return to investment in education, calculated from current data 
on earnings, will not provide a good estimate of the profitability of a 
large-scale expansion of education designed to fundamentally 
change the balance between supply and demand for educated man- 
power. What cost-benefit analysis can do in those circumstances is 
to focus attention on the need to analyse the likely effects of a 
large-scale expansion on relative earnings; in other words, if the 
educational planner is contemplating non-marginal changes in the 
educational system, he must not assume that present rates of return 
will continue in the future, but try to predict the future pattern of 
earnings differentials in the light of a massive increase in supply. 
Because of this difficulty, some opponents of cost-benefit analysis 
have denied that rates of return serve any useful purpose for for- 
ward planning. However, any attempt to predict the future is likely 
to be improved by a thorough understanding of the present, and 
estimates of social and private rates of return can, therefore, be 
useful in providing information about the present balance between 
supply and demand. This information will be even more valuable if 
it is based on estimates of trends in rates of return over time. So far, 
the only country with historical data on age-earnings profiles, which 
show how rates of return vary over time, is the United States. 
Cost-benefit analysis of education in developing countries, showing 
changes in rates of return to education over time, would be ex- 
tremely valuable, but so far this remains a possibility for the future. 
There remains the problem that age-earnings profiles based on 
cross-section data underestimate the earnings of workers in the 
future, because the workers will be employed in a developing 
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economy, with rising levels of real income. This means that if no 
allowance is made for future growth of incomes, estimates of the 
rate of return will underestimate the financial returns from educa- 
tion in the future. Because of this, some writers have made an 
adjustment to rates of return calculated from cross-section data, 
corresponding to the assumed growth of real earnings in the future. 
Even so, this adjustment may underestimate the growth of earnings 
in the distant future, which would mean that the rate of return 
would be biased downwards. Fortunately, this is not a source of 
serious bias because the process of discounting gives much less 
weight to future earnings than to earnings in the next few years. 
Therefore, rate-of-return calculations are less sensitive to inac- 
curacies in the measurement of benefits in the distant future than to 
inaccuracies in the early years of a man's working life. 


The meaning of the private rate of return 


Most of the objections that have been discussed so far relate to 
estimates of the social rate of return. A quite different objection is 
sometimes made to calculations of the private rate of return to 
education. It is argued that students choose education for a variety 
of reasons, not only vocational and financial ones, and to assume 
that students or their families make calculations of the private rate 
of return is to ascribe too great an influence to economic and 
financial factors. This objection misses the point of cost-benefit 
analysis. Estimates of the private rate of return are intended to 
measure how profitable it is for the individual to spend money on 
his own education, as a way of increasing his future earning power ; 
they do not assume that this is the sole motivation for all educa- 
tional decisions. Nevertheless, in developing and developed coun- 
tries alike students and their families are usually well aware of the 
vocational advantages of higher education, and the desire for a 
better job, and higher lifetime income, is frequently an important 
factor influencing educational choices. When students make their 
decisions it is on the basis of fairly rough estimates of likely benefits, 
compared with costs. Calculations of the private rate of return show 
more accurately, and in greater detail, what the balance is between 
financial loss in the present and financial gain in the future. Thus, 
estimates of the private rate of return may throw light on trends in 
private demand for certain types of education or trends in the 
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emigration of educated workers, even though the hypothesis that 
students choose education for investment purposes does not provide 
a total explanation of student motivation. 


We have come to the end of the review of objections to cost-benefit 
analysis. We have seen that some of the objections can be met by 
making statistical adjustments when calculating rates of return ; for 
example, adjustments must be made to allow for the proportion of 
earnings attributable to factors other than education, such as ability, 
to allow for the possibility of unemployment among educated work- 
ers, and to allow for the future growth of earnings. The following 
section examines the practical problems of calculating rates of re- 
turn, including that of obtaining the necessary data, and methods for 
making the various necessary adjustments to rates of return. 

But some of the problems we have mentioned cannot be solved 
simply by statistical adjustments. The final sections of this booklet 
deal with the question of interpretation of rates of return, in the 
light of the objections outlined above, and illustrate the practical 
uses of cost-benefit analysis with some actual examples. 


7. Calculation of rates of return 


The first practical problem of calculating rates of return, particularly 
in developing countries, is one of data collection. The following list 
represents data requirements in ideal circumstances : (a) data on the 
earnings of a representative sample of workers classified by age, 
educational level, including type of course as well as length of 
schooling, occupation, sex, social background, location of employ- 
ment, and some measure of natural ability, such as scores in an 
intelligence test; (b) data on current expenditure of educational 
institutions, by level; (c) estimates of the capital value of educa- 
tional buildings and equipment, by level ; (d) estimates of private 
expenditure on fees, books, stationery, etc., by level; (e) public 
expenditure on scholarships, by level ; (f) average income tax rates ; 
(g) data on labour market conditions, including rates of unemploy- 
ie and labour force participation, by age, sex and educational 

These data, if available, could be used to construct age-earnings 
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profiles before and after tax, which are needed for both the cost and 
the benefit side of the calculation, and to provide estimates of the 
direct private and social costs of education. In practice, no country 
has such detailed information, but it is perfectly possible in most 
countries to obtain enough data to make rate-of-return calculations, 
even though certain gaps may have to be filled by making assump- 
tions. The first essential is a sample survey giving details of the 
earnings (or, failing that, the incomes) of workers classified by age 
and education. Many of the American cost-benefit calculations are 
based on census data, but few countries include questions on in- 
comes and education in the census. However, sample surveys 
showing the earnings of workers do exist in many countries, and the 
difficulties of conducting a special survey to investigate earnings and 
education are not insurmountable even in developing countries. 
Such surveys have been carried out in India, Colombia, Mexico, 
Venezuela, Nigeria, Kenya, Zambia, Philippines, Hawaii and 
Puerto Rico. Even if it proves impossible to collect earnings data, a 
crude first attempt at cost-benefit analysis is possible by means of 
data on salary scales. This method has been used in Uganda to 
estimate the benefits associated with education." It is much less 
satisfactory than cost-benefit analysis based on actual earnings data, 
but it can be useful in providing preliminary estimates of the relative 
profitability of different levels of education. | : 
Having dealt with the problem of data collection, we will now 
examine the successive stages of estimation and calculation needed 
for an estimate of social and private rates of return. Data on earn- 
ings by education and age provide average age-earnings profiles, 
which in turn provide estimates of the annual earnings differentials 
associated with education, and earnings forgone during education. 
If we are calculating social rates of return these pre-tax earnings 
differentials are sufficient to provide a measure of the benefits of 
education, after adjustments have been made to allow for the а 
of ability and other factors on earnings, and to allow for unemploy- 
ment. If we are measuring the private rate of return, it is tied) 
also to apply the prevailing income tax rates, to discover after-tax 


of return on investment in education : a tool for 
llustrated with Ugandan data’, World Year 
J. Lauwerys, M. 


1. J.A. Smyth and N. Bennett, ‘Rates 


short-term educational planning, i я 
Book of Education, 1967, Educational Planning (G. Bereday, 


Blaug, eds.), London, Evans Brothers, 1967. 
37 


Cost-benefit analysis in educational planning 


earnings differentials. Table 3 illustrates this calculation, using data 


on the earnings of graduates and matriculates in urban India in 
1960-61.! 


TABLE 3. Calculation of social and private returns to higher education in urban 
India, 1960-61 


Average annual earnings of: 


Pre-tax carnings Post-tax! camines 
FTES Matriculafes differential of differential о! 
Age (Rs. per annum) (Rs. per annum) graduates graduates 
18 — 495 
19 -- 998 
20 - 1174 
21 — 1403 ғ а 
22 1 480 1 453 27 27 
23 1 691 1 456 235 235 
24 1765 1483 282 282 
25-29 2923 1959 964 964 
50-54 5 405 3 109 2296 2246 
55-59 4214 2492 1722 1698 


————————————————— 

NOTE 

1. Obtained by applying the standard rate of income tax payable by a married man with two children; 
because of the low level of income tax levied in India, graduates and matriculates in the 18-30 


age group do not, on average, pay tax, although they become liable to do so as their earnings 
increase with age, 


SOURCE М. Blaug, R. Layard, М. Woodhall, op. cit., table 7.1 


Table 3 also shows the earnings of matriculates, aged 18 to 21, 
which represent the earnings forgcne by students while they obtain 
a degree. These forgone earnings constitute one important element 
of both social and private costs of higher education. In addition, 
data are needed on direct social and private costs. Table 4 shows 
estimates of direct social and private costs of higher education per 
Student in India, derived from official Statistics and estimation. 
Section (a) of table 4 shows the annual costs of higher education. 


The minimum length of study for a degree is four years (two years to 


intermediate and two years to the degree). Section (b) shows the 
costs of higher education on the assumption that students require 


1. The following examples are drawn from: M. Blaug, R. Layard, M. Woodhall, The 


Causes of Graduate Unemployment in India, op. cit. Further details about the 
calculations are given in the book. 
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only the minimum time to obtain a degree. However, wastage and 
repetition rates are high in India, and section (c) of the table takes 
account of the fact that, on average, it requires 6.9 years of teaching, 
instead of four years, to produce one graduate. 


TABLE 4. Direct social and private costs of higher education per student, India 
1960-61 (Rs per annum) : 


Social costs Private costs 
Years Years. 
land2 — 3and4 land2 Запа4 
(a) Annual cost: 
Current expenditure on teachers, etc. 302 494 — 
Imputed rent 48 48 = я 
Expenditure on books 150 150 150 150 
Fees minus average scholarship — — 106 227 
(b) Total cost, excluding wastage 2384 1266 
(c) Total cost, including wastage 4 084 2166 


ee ___— 
SOURCE Derived from M. Blaug, R. Layard, M. Woodhall, op. cit., tables 8.10 and 8.11 


The data shown in tables 3 and 4 are sufficient for calculations of 
the social and private rate of return, after adjustments have been 
made for: (a) the proportion of earnings attributable to natural 
ability ; (b) the probability of unemployment ; (c) the expected 
growth of incomes. А fourth adjustment, for wastage, has already 
been incorporated into the estimates of cost shown in table 4. 

The ability adjustment consists simply in multiplying observed 
earnings differentials by a coefficient (the а coefficient) which cor- 
responds to the proportion of earnings differentials attributable to 
education. Since there is no information for India which allows an 
accurate estimate of this proportion, the best solution is to carry out 
simple sensitivity analysis, by calculating rates of return on alterna- 
tive assumptions about the value of the a coefficient. Three values 
were chosen for this calculation : а = 1 (no adjustment), & — 0.66 
and а = 0.50. In other words, rates of return were calculated using 


ferential as a measure of benefits, as 


the whole observed earnings dif с 
well as two-thirds and half the observed differentials shown in table 


3 
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Estimates of rates for India should also take into account the fact 
that, on average, matriculates have to wait for 1.4 years after 
matriculation in order to find their first job, and graduates wait 0.5 
years. These figures were derived from two labour surveys ise 
showed the proportions of matriculates and graduates guenrplaye 
during each of the seven years after they obtained their qualifica- 
tion. The earnings shown in table 3 should be reduced to allow for 
the average period of unemployment, and this adjustment must be 
made when measuring both earnings forgone, on the cost side, and 
also earnings differentials, on the benefit side. 

Finally, some allowance must be made for expected future growth 
of incomes which will increase absolute earnings differentials, even 
if relative earnings remain constant. The simplest means of allowing 
for this factor is simply to add the expected annual rate of growth of 
incomes to the estimates of the rate of return. So, for example, if a 
rate of return of 10 per cent is obtained from cross-section data on 
earnings, the addition of 2 per cent, which gives an estimated rate of. 
return of 12 per cent, is equivalent to increasing all earnings during 
an entire working life by 2 per cent a year. 

The data shown in tables 3 and 4, adjusted to allow for wastage, 
unemployment, the earnings attributable to factors other than edu- 
cation, and future growth of incomes can now be combined into one 
single figure: the social or private rate of return to a university 
degree. This consists of three steps: (a) the calculation of a net 
returns stream (benefits minus costs) ; (b) the calculation of the 
present value of these net returns, at alternative discount rates ; (c) 
the discovery of the discount rate at which the present value of the 
net returns is zero. 

Table 5 illustrates this calculation of the social rate of return, using, 
in order to simplify the presentation, the figures shown in tables 3 and 
4, without any of the four adjustments. 

The actual calculation of the rate of return involves nothing more 
than successive calculations of discounted net returns (E,-C,), using 
different discount rates, until the discount rate is found at which the 
present value of net returns is zero. A 
the value of the net returns stream c 


tive; table 5 shows that the rate of interest at which the present 
value of costs is exactly equal to the р 


5 resent value of benefits is 12.7 
per cent. This represents the social rate of return to higher educa- 
tion in urban India in 1960, with no allowance for wastage, un- 


5 the discount rate is changed, 
hanges from positive to nega- 


40 


Calculation of rates of return 


employment, etc. The cumulative effect of each of these adjust- 
ments is as follows: (a) the wastage adjustment lowers the rate of 
return to 8.8 per cent ; (b) the unemployment adjustment increases 
this to 9.6 рег cent (since unemployment rates are lower for 
graduates than for matriculates) ; (c) the ability adjustment depends 
on the chosen value of a; if @ = 0.66, the rate of return is 6.9 per 
cent and if a = 0.50. it is 5.4 per cent; (d) the growth adjustment 
increases the rate of return to 8.9 per cent or 7.4 per cent (depend- 
ing on the value of a). 


TaBLE 5. Calculation of the social rate of return to higher education in India 


Discount factor 1 


Value of t Net returns (E, — Сү) 
(age of worker shown in (Costs (C,) = negative (+r) 
brackets) benefits (Ej) = positive) r=10% r=13% 
t= (18) —995 ( —495 —500) 0.909 0.885 
1-2 (19) — 1498 ( —998 —500) 0.826 0.783 
г 3 (20) —1 866 (—1174 —692) 0.751 0.693 
г 4 (21) —2095 (—1403 —692) 0.683 0.613 
г 5 (22) + 27 0.621 0.543 
t 6 (23) +235 0.564 0.480 
г= 7 (24) +282 0.513 0.425 
1= 8..12 (25-29) +964 0.466 0.376 
rom 34...87 (50-54) +2 296 etc. etc. 
1 = 38...42 (55-59) +1722 
1342 E 
Pu ка 
Atr = 10% 1 is positive 
ý 2; (+r) 
t=42 E sc ы 
ЕК + 
r = 13% —!_—| is negative 
ш ФА dan! 
t=42 Е ка €. 
t E V 0 
Atr= 12.7% = 
° À (14-7) 
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Thus, as a result of these calculations showing the range of values 
we are able to say that the social rate of return to a university degree 
in urban India in 1960 was between 7 and 12 per cent, depending on 
critical assumptions about the effect of ability, unemployment, 
wastage and growth on future earnings. 


8. Interpretation of rates of return 


Having estimated that the social rate of return to higher education 
in urban India is between 7 and 12 per cent, what can we say about 
the profitability of Indian education? The first problem of in- 
terpretation is to decide with what alternative rate we should com- 
pare the rate of return on educational investment. Rates of return 
provide measures of relative profitability, and are meaningful only 
in comparison with estimates of the yield of alternative forms of 
investment. Thus, the planner may wish to use estimates of the rate 
of return to educational investment for several types of comparison : 
(a) to compare the relative profitability of education and other 
forms of social investment ; (b) to compare the relative profitability 
of different types or levels of education ; (c) to compare the social 
rate of return to education in one country with another ; (d) to 
compare the relative profitability of education to society and to the 
individual, by comparing social and private rates of return ; (e) to 
compare the rate of return to education at different points in time. 
Some examples of cost-benefit analysis of education can be found 
corresponding to each of these categories, but the problems of 
interpretation are more difficult in some cases than others. For 
example, if the purpose of cost-benefit analysis is to compare the 
relative profitability of different forms of. investment, it is important 
that the measure of benefits capture both external and direct 
economic benefits. If we wish to compare the economic effects of 
increasing investment in education with investing in more medical 
care, we need some estimate of the external benefits of both forms 
of investment. But it is precisely at this point that cost-benefit 
analysis so far is weak ; nobody has succeeded in quantifying the 
spill-over benefits of schooling or medical care. On the other hand, 
the problem of measuring spill-over benefits is less crucial for com- 
Parisons of rates of return between different levels. If we believe 
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that all levels of education generate external benefits, it is not too 
misleading to concentrate on a comparison of the direct benefits 
associated with different types of education. 

The aim of cost-benefit analysis is often to compare the returns to 
education with those to alternative investment opportunities in the 
economy, in order to answer the question ‘is education allocated 
sufficient resources ?' If so, we need an estimate of the alternative 
rate of return or opportunity cost of capital, either for the economy 
as a whole, or for the private individual. In developing countries 
capital is scarce, so that the planner hopes to invest in projects with 
a relatively high rate of return ; on other hand, experience shows 
that the actual rate of return on physical capital in manufacturing 
industry is often fairly low. Opinion varies about the appropriate 
rate with which to compare social rates of return to education. Some 
writers have used 12 per cent, others have assumed higher or lower 
alternative rates of return. It is slightly easier to make an evaluation 
of the private yield of educational investments. Estimates are usu- 
ally available of the average post-tax yield of private investments 
such as equities or government bonds; in some circumstances, it 
may be more appropriate to look at average borrowing rates for 
individuals. 

Once the problem of selecting an alternative rate of return is 
solved, the calculated social and private rates of return can be used 
to provide ‘direction signals’ for investment policy. If the measures 
of both costs and benefits are reliable, the rule is simple : increase 
investment in projects whose rate of return significantly exceeds the 
alternative rate of return. Cost-benefit analysis can, therefore, be 
used to ‘rank’ alternative allocations of resources in terms of rela- 
tive profitability. If, as we have already seen, however, the accuracy 
of rate-of-return calculations is subject to doubt or possible bias, it 
is more difficult to answer questions such as ‘is education, as a 
whole, over- or under-expanded ?', but it is still possible to draw 
conclusions about the relative profitability of different forms of 
education. 

In all cases, however, comparisons of rates of return do no more 
than provide signals for change. A high rate of return can be 
interpreted to mean ‘invest more', but it does not indicate how 
much more. For rates of return are essentially marginal rates, re- 
flecting the present balance between supply and demand. After an 
increase in investment, which may be expected to change this bal- 
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ance, it is necessary to recalculate rates of return in order to esti- 
mate the effect of changes in relative supply and demand. 

So far we have discussed the problems of using cost-benefit 
analysis in order to derive conclusions about investment policy. An 
alternative way of interpreting rates of return, however, is as an 
explanation of past or current trends in demand for education. For 
example, if the private rate of return exceeds the social rate of 
return to education, because of a policy of subsidizing students, and 
if the private rate is higher than alternative private investment 
options, then one would expect to see buoyant demand for educa- 
tion. Such a situation does exist in many countries. Similarly, if the 
private rate of return to a particular type of education is low in one 
country, and high abroad, one would expect to see emigration of 
educated people. 

These few pages have done no more than indicate theoretical 
possibilities for interpreting and using the results of cost-benefit 
analysis of education. The next sections will examine some actual 
examples of cost-benefit analysis and will draw some final conclu- 
sions about the practical significance of such studies. 


9. Examples of cost-benefit analysis of 
education 


The earliest examples of cost-benefit analysis of education, in the 
United States, were a result of the development of a theory of 
human capital formation, formulated in the early 1960s. Thus, the 
aim of rate-of-return studies by such economists as Gary Becker, 
Lee Hansen and others was to explore the feasibility of applying 
cost-benefit analysis to education, and to develop a theory of in- 
vestment in human capital. Although the work had obvious practi- 
cal implications its first Objective was to develop a new tool of 
economic analysis. In particular, Becker's work showed how the 
concept of investment in human capital helped to explain certain 
patterns of behaviour and certain есопопис phenomena, such as the 
shape of age-earnings profiles, and showed also that different ac- 
tivities, such as formal schooling and on-the-job training, could be 
analysed by using the same tools of cost-benefit analysis.! Further 


1. 5ее the work of С. Becker cited in "Suggestions for further reading’ at the end of 
this booklet. 
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research in the United States has concentrated on such issues as 
regional and racial differences in rates of return, the influence of 
investment in education on the distribution of income, and the 
application of private cost-benefit analysis to the study of occupa- 
tional choice. АП these are fascinating topics, but have little place in 
an examination of the practical impact of cost-benefit analysis on 
educational planning in developing countries. For the same reason, 
attempts to measure the rate of return to education in the United 
Kingdom and Canada will not be discussed here. 

However, there are a number of applications of cost-benefit 
analysis in developing countries, which have a more consciously 
practical aim. For example, two studies of the rate of return on 
investment in India have the aim of showing which levels of educa- 
tion are most profitable and also whether there is any evidence of 
over- or under-investment in education.’ These studies relate only 
to urban India, so that it is dangerous to draw from them strong 
conclusions about the over-all profitability of education in India as a 
whole. However, the general conclusion from all these studies is 
that social rates of return to education are in general low, compared 
with alternative rates, that the rate of return to primary education 
exceeds the returns to all subsequent levels, and that the returns to 
university education in arts and science are particularly low. In 
addition, the private rate of return exceeds the social rate in all 
cases, and in almost all cases it also exceeds the yield on alternative 
forms of private investment. 

These studies have practical significance of two kinds. The first 
relates to the problem of allocation of resources between levels of 
education. Cost-benefit analysis suggests that in terms of current 
employment patterns, primary education is more profitable than 
higher education. Yet Indian educational policy has resulted in a far 
more rapid growth of expenditure at the higher levels. This is in part 
a reflection of the hope that future employment patterns will be 
significantly different from today's. However, the fact that there 
are, at a very conservative estimate, over half a million unemployed 
graduates and matriculates shows how expensive this policy has 
been, in terms of the country's scarce educational resources. Al- 
though the highest rate of return is to primary schooling, cost-be- 


1. See the works of Blaug, Layard and Woodhall, and of Nalla Gounden, cited in 


"Suggestions for further reading’. 
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nefit analysis does not suggest that a sudden attempt to quein 
universal primary education can be justified on economic grounds, 
for this would totally transform the relations between demand and 
supply and therefore have a marked effect on the future Tate of 
return. But it does suggest a reversal of expansion priorities. 
Another practical implication of cost-benefit analysis of Indian edu- 
cation is that it can help to explain why Indian students continue to 
demand higher education, in the face of educated unemployment. 
The high private rates of return, which all exceed the corresponding 
social rates, provide a vital clue to this phenomenon and emphasize 
the importance of government policy on fees and scholarships in 
determining the level of private demand for education. If the Indian 
government wishes to limit expansion of higher education, one 
important policy variable is the level of fees and scholarships, which 
partly determine the magnitude of private costs, and thus the pro- 
fitability of education as a private investment. 

One of the Indian studies calculated alternative estimates of rates 
of return, to show how different assumptions about the influence of 
wastage, unemployment, and ability affected the social and private 
rate of return. This showed, for example, that the effect of including 
the costs of wastage, when measuring social costs of education, was 
considerable. This emphasizes yet again the importance of policies 
designed to reduce stagnation and drop-out in developing countries. 

Studies of the rate of rate of return to different levels of education 
in Latin America! and Uganda? also show higher rates of return to 
primary than to secondary or higher education. Fairly low private 
rates of return to higher education also provide an explanation of 
the ‘brain drain’ from these countries, as educated workers attempt 


to increase the financial benefits accruing to them as a result of their 
education, by working abroad. 


All these studies relate to 
ween different levels of educ 
forms of investment. There i 
cost-benefit analysis has о 
evaluation of individual pro 
Ous to assume that a rate of 


problems of resource allocation bet- 
ation, or between education and other 
5 another category of problem to which 
ccasionally been applied, namely the 
jects. In some cases, it may be danger- 
return to a particular type of education, 


1. See the works of Р. Schultz and М. Carnoy listed in "Suggestions for further 
reading’. 


2. See the article written by Smyth and Bennett, op. cit. 
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calculated from current earnings data, where earnings reflect a 
shortage, will provide an accurate estimate of the profitability of a 
large-scale expansion of that type of education. For example, an 
attempt to apply cost-benefit analysis to the evaluation of a techni- 
cal education project in Chile is open to criticism because it ignores 
the fact that very large-scale expansion would transform demand- 
and-supply relations, and, therefore, totally change the pattern of 
earnings, so that current earnings differentials provide a poor meas- 
ure of expected future benefits." A small-scale study in Jordan, 
which examined the costs and the earnings differentials associated 
with two different forms of technical education, is interesting in 
showing a possible application of cost-benefit analysis to the prob- 
lem of choosing between alternative types of education leading to 
similar qualifications.? In this case, the costs of one form of technical 
education greatly exceeded the costs of the other ; yet an analysis of 
earnings showed that the labour market placed a similar value on 
the output of the two types of school, so that the low-cost alterna- 
tive offered a very much higher rate of return. 

Probably the most comprehensive picture of the results of cost- 
benefit analysis of education is contained in a study which examines 
examples from thirty-two different countries? This provides de- 
tailed and convincing evidence that education is profitable as an 
investment, both for the individual and for society as a whole. It also 
concludes that the rate of return is higher for primary than for 
secondary or higher education, and higher in developing countries 
than in more developed economies. 

These brief references show that cost-benefit analysis of educa- 
tion is possible in developing countries. But what is its practical 
significance for the policy-maker ? The final section of this booklet 
attempts to evaluate cost-benefit analysis as a practical tool. 


pansion of a vocational training programme : a Chilean experi- 
ence’, one of a series of case studies published by IIEP in 1970. 7 
2. N.M. AI Bukhari, ‘Issues in occupational education and training: a case study in 


Jordan’, Stanford University doctoral thesis, 1964. А 
3. С. Psacharopoulos, Returns to Education, Amsterdam, Elsevier, 1973. 


1. ‘Evaluating the ex] 
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10. Conclusions: the practical usefulness of 
cost-benefit analysis in educational planning 


Educational planners in developing countries are constantly faced 
with the problems of allocating resources to education and between 
different types of education, in order to maximize society's goals. 
Economic growth is only one of these goals, but it is one to which 
high priority is attached in the under-developed world, so that any 
technique which promises to show which pattern of resource alloca- 
tion will yield the greatest returns is likely to be welcome. In recent 
years some exaggerated claims have been made for cost-benefit 
analysis, and critics have been quick to point out that this new 
economic technique does not automatically solve problems of allo- 
cation. The investment rule ‘to invest in those projects offering the 
highest rate of return’ appears simple enough, but when it is гесов- 
nized that the calculation of the rate of return depends upon critical 
assumptions about the extent 


the extent to which earnings are influenced by tradition or by the 
distribution of ability and 


the extent to which future 


it may appear that cost-benefit 
offer the educational planner. 

offer an automatic solution to 
It is often difficult to interpret 
known distortions in the labour 


return may be misleading whe 


теаз sensitivity analysis can do no 
more than provide estimates of 


à range of values, within which the 
‘true’ rate of return will fall. At first sight, then, cost-benefit analysis 
does not provide the answers for which educational administrators 
or planners seek, 


On the other hand, cost-benefit analysis may point to questions 
which it is important to ask, and which have been ignored in the 
rovided by the pattern of earnings of 


educated manpower of a shortage or excess supply of certain man- 


Conclusions 


power categories? What is the relation between the costs of 
educating highly qualified manpower, and its utilization in the 
labour force ? What effect would a change in salary structures have 
on private demand for education? What scope is there for the 
government to influence private demand for education by man- 
ipulating financial incentives, for instance, by changing scholarships 
policies or public hiring policies ? This is no more than the start of a 
list of questions that may be thrown up by cost-benefit analysis of 
education. And techniques that suggest fruitful questions may be as 
useful, in the long run, as answers to existing questions. 

But does cost-benefit analysis provide any answers? It may be 
useful in decision-making in a number of ways. (a) Cost-benefit 
analysis may point to the need for changes in resource allocation, in 
favour of those types of education offering the highest rate of 
return. Since cost-benefit analysis is a form of marginal analysis, it 
can never show what will be the effect of a very large-scale change 
in the pattern of allocation, or specify the precise magnitude of the 
change. But it can provide ‘direction indicators’ ; (b) cost-benefit 
analysis may suggest ways of increasing the profitability of educa- 
tion, either by increasing its benefits or lowering costs. Measures for 
improving the utilization of manpower will raise the benefits as- 
sociated with education, while measures to reduce wastage will 
lower costs; in either case, the rate of return to education will 
increase. 

Finally, perhaps the most important aspect of cost-benefit 


analysis is that it provides a conceptual framework for the examina- 
tion of the costs of education in relation to the relative earnings of 
educated manpower. Both these elements have been neglected in 
some educational planning exercises, based solely on forecasts of 
manpower requirements Or social demand. 

Some of the literature on educational planning has represented 
cost-benefit analysis and manpower forecasting as mutually exclu- 
aches to planning. This is unfortunate, for both man- 
power forecasting and cost-benefit analysis are attempts to achieve 
the same goal : the rational allocation of resources in order to avoid 
shortages or surpluses of educated manpower, and to ensure the 
most efficient use of scarce resources in terms of economic growth. 
In fact, the two techniques can be complementary. Cost-benefit 
analysis provides a means of assessing the current demand and 
supply situation. Short-term manpower forecasts suggest ways in 


sive appro 
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which the supply of educated manpower should be modified in 
order to attain a new pattern of labour distribution. An analysis of 
the new pattern of earnings differentials then provides a means of 
assessing the responsiveness of the labour market to the new supply 
Situation, and an analysis of costs shows the resource implications of 
the change in supply. A new cost-benefit calculation can then pro- 
vide a means of relating this information about supply and demand 
in such a way as to suggest further modifications in supply. 

Used in this way, cost-benefit analysis can supplement the infor- 
mation provided by manpower forecasts. At the same time, analysis 
of the labour market and manpower patterns can supplement cost- 
benefit analysis, for instance, by making it possible to calculate 
'shadow' rates of return, which more nearly reflect true marginal 
productivities than those calculated from observed data. 

In fact, it is the framework of cost-benefit analysis, with its 
emphasis on both the supply and the demand for educated man- 
power, and its emphasis on the costs of education as well as its 
supposed benefits, that is likely to be of most value to educational 
planners in developing countries. Numerical calculations of rates of 
return may be helpful, but it is more important to attempt some sort 
of systematic comparison of the costs and benefits of a project, and 
the balance between them, than to make precise estimates of rates 
of return. It may prove difficult in certain situations to obtain data 
for precise calculations of rates of return. These are, in any case, 
Subject to some difficulties of interpretation. On the other hand, if 


1. For a la i š 
ER ds ET of differences between cost-benefit and cost-effectiveness 
in OECD po Rus "p cost-benefit and Cost-effectiveness analysis of education’, 
s Seting, Pr sis and Cost-Effectiveness in Educational 


ic bin а ogramme Analy. 
anning, Paris, OECD Directorate for scientific affairs, 1968, pp. 173-184. 


50 


Conclusions 


fectiveness analysis, the essential principle is that an attempt is 
made to judge both the results of a project and its costs. 

In conclusion, we might return for a moment to the concepts of 
‘opportunity cost’ and ‘alternatives forgone’ that were discussed 
earlier in the booklet. The virtue of cost-benefit analysis is that it 
focuses attention on the problem of choosing between alternative 
investment patterns, yielding different combinations of benefits in 
relation to costs. Educational plans, framed in terms of ‘require- 
ments’ or ‘needs’, may obscure the obvious fact that all planning 
consists of choice between alternatives. If cost-benefit analysis does 
no more than serve as a reminder of this truth, it will have practical 


significance. 
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Suggestions for further reading 


; A ; ү үр is 
These items cover, in much more detail, some of the issues discussed in thi 
booklet ; several of them assume a knowledge of economics. 


(1) The theory of cost-benefit analysis 


G. BECKER, Human capital, a theoretical and empirical analysis with special 
reference to education, New York, Columbia University Press, 2nd edi- 
tion 1975 (National bureau of economic research, no. 80). 

M. BLAUG, 'The rate of return on investment 


in education in Great Bri- 
tain’, Manchester sch 


ool of economic and social studies, Manchester, 

; reprinted in М. Blaug (ed.), Economics of educa- 

tion—selected readings, vol. I, Harmondsworth, Middlesex, Penguin 
Books, 1968, pp. 215-259 (Penguin modern economics). 

T.W. SCHULTZ, ‘The rate of return in allocating investment resources to 


education’, Journal of human resources, Madison, Wisconsin, summer 
1967. 


B.A. WEISBROD, "Education and i 
political economy, Chicago, Uni 
ment) ; reprinted in Economics 
cit., pp. 156-182. 


nvestment in human capital', Journal of 
versity of Chicago Press, 1962 (supple- 
of education —selected readings, vol. I, op. 


(2) Examples of cost-benefit analysis in developing countries 

ODHALL, The causes of graduate un- 
Allen Lane The Penguin Press, 1969. 
Schooling in Latin America’, Journal of 


cation in Bogotá, Colombia, Santa Monica, 
Calif, The Rand Corporati: 


on, September 1968. (Memorandum RM- 
5645-RC/AID.) 


ПЕР publications and documents 


More than 450 titles on all aspects of educational planning have been published by 
the International Institute for Educational Planning. A comprehensive catalogue, 
giving details of their availability, includes research reports, case studies, seminar 
documents, training materials, occasional papers and reference books in the follow- 


ing subject categories : 
Economics of education, costs and financing 
Manpower and employment 
Demographic studies 
The location of schools and sub-national planning 
Administration and management 
Curriculum development and evaluation 
Educational technology 
Primary, secondary and higher education 
Vocational and technical education 


Non-formal, out-of-school, adult апа rural education 


Copies of the catalogue may be obtained from the ПЕР on request. 


= У, Calcutta 


The International Institute 
for Educational Planning 


The International Institute for Educational Planning (IIEP) is an international centre 
for advanced training and research in the field of educational planning. It was 
established by Unesco in 1963 and is financed by Unesco and by voluntary contribu- 
tions from individual Member States. 

The Institute's aim is to contribute to the development of education throughout 
the world by expanding both knowledge and the supply of competent professionals in 
the field of educational planning. In this endeavour the Institute co-operates with 
interested training and research organizations in Member States. The Governing 
Board of the ПЕР, which approves the Institute's programme and budget, consists of 
eight elected members and four members designated by the United Nations Organi- 
zation and certain of its specialized agencies and institutes. 


Torsten Husén (Sweden), Professor of Education and Director, Insti- 


Chairman 
tute for the Study of International Problems in Education, University 
of Stockholm 

Designated Samir Amin, Director, African Institute for Economic Development 


members and Planning, Dakar 
P.N. Dhar, Assistant Secretary-General for Research and Analysis, 


United Nations 
T. Fülóp, Director, Division of Health Manpower Development, 


World Health Organization 
Aklilu Habte, Director, Education Department, International Bank 


for Reconstruction and Development 

Candido Mendes de Almeida (Brazil), Director, President of Founda- 
tion Sociedade Brasileira de Instrucao, Rio de Janeiro 

Jean-Claude Eicher (France), Director, Institute for Research in the 
Economics of Education, University of Dijon 

Mohy El Dine Saber (Sudan), Director, Arab League Educational, 
Cultural and Scientific Organization (ALECSO) 

Michael Kinunda (Tanzania), Chief Administrative Officer, University 


of Dar-es-Salaam 

Waldo S. Perfecto (Philippines), Assemblyman, Republic of the 
Philippines ; former Director, EDPITAF. 

Jan Szczepanski (Poland), Vice-President, Polish Academy of Sciences 
Victor Urquidi (Mexico), Presidente, El Colegio de Mexico 


Elected 
members 


Inquiries about the Institute should be addressed to: 
The Director, IIEP, 7-9, rue Eugéne-Delacroix, 75016 Paris 
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